Immobilization of silver in polypropylene membrane for anti-biofouling performance.
In this study, a method was developed to immobilize silver onto polypropylene (PP) membrane surfaces for improved anti-biofouling performance. A commercial PP membrane was first grafted with the thiol functional groups, and then silver ions were immobilized onto the PP membrane surface through coordinating with the thiol groups. The immobilized silver was found to be very stable, with only ~1.1% of the immobilized silver being leached out during a leaching test. The surface of the modified membrane (PPS-Ag) was examined with ATR-FTIR and XPS analysis, which verified the successful grafting of the thiol groups and the coordination of silver ions on the membrane surface. The surface properties of the membrane were also characterized by SEM, AFM and water contact angle measurements. The PPS-Ag membrane was found to have a smoother and more hydrophilic surface than the PP membrane. Both Gram-negative bacteria, Escherichia coli, and Gram-positive bacteria, Staphylococcus aureus, were used to evaluate the antibacterial and anti-biofouling performance of the PPS-Ag membrane. From disk diffusion experiments, the PPS-Ag membrane exhibited the capability of inhibiting the growth of both the Gram-negative and Gram-positive bacteria tested. The anti-biofouling performance of the membrane was assessed by immersion in a mixed suspension of E. coli and S. aureus and filtration tests. The PPS-Ag membrane showed a stable and significantly enhanced anti-biofouling performance as compared with the PP membrane. The results in this study demonstrate that biofouling of a PP membrane can be sufficiently overcome through immobilizing silver onto the membrane surface.